Electrostatic activation of rat phenylalanine hydroxylase.
The conversion of phenylalanine to tyrosine is accelerated approximately five fold by phosphorylation of the enzyme which catalyzes this step, phenylalanine hydroxylase. To gain a clearer understanding of the mechanism of this activation, we have applied site-directed mutagenesis to specifically modify a clone of the hydroxylase at the phosphorylation site, the serine at position 16. We converted this serine residue to alanine and to glutamic acid. The wild-type and mutant proteins were purified and the activation states of the enzymes were examined with respect to the single phosphorylation site at position 16. Substitution of Ser16 with a negatively charged Glu residue resulted in activation of the enzyme, whereas substitution with an uncharged Ala residue did not. These results indicate that activation of the native enzyme by phosphorylation is due to the introduction of a negative charge, and suggest involvement of electrostatic interactions.